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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Field Description Values

FFF Program flash memory size • 32 = 32 KB
• 64 = 64 KB
• 128 = 128 KB
• 256 = 256 KB
• 512 = 512 KB
• 1M0 = 1 MB

R Silicon revision • Z = Initial
• (Blank) = Main
• A = Revision after main

T Temperature range (°C) • V = –40 to 105
• C = –40 to 85

PP Package identifier • FM = 32 QFN (5 mm x 5 mm)
• FT = 48 QFN (7 mm x 7 mm)
• LF = 48 LQFP (7 mm x 7 mm)
• LH = 64 LQFP (10 mm x 10 mm)
• MP = 64 MAPBGA (5 mm x 5 mm)
• LK = 80 LQFP (12 mm x 12 mm)
• MB = 81 MAPBGA (8 mm x 8 mm)
• LL = 100 LQFP (14 mm x 14 mm)
• ML = 104 MAPBGA (8 mm x 8 mm)
• MC = 121 MAPBGA (8 mm x 8 mm)
• LQ = 144 LQFP (20 mm x 20 mm)
• MD = 144 MAPBGA (13 mm x 13 mm)
• MJ = 256 MAPBGA (17 mm x 17 mm)

CC Maximum CPU frequency (MHz) • 5 = 50 MHz
• 7 = 72 MHz
• 10 = 100 MHz
• 12 = 120 MHz
• 15 = 150 MHz

N Packaging type • R = Tape and reel
• (Blank) = Trays

2.4 Example

This is an example part number:

MK20DN32VLH5

3 Terminology and guidelines

Terminology and guidelines
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3.8.1 Example 1

This is an example of an operating behavior that includes a typical value:

Symbol Description Min. Typ. Max. Unit

IWP Digital I/O weak
pullup/pulldown
current

10 70 130 µA

3.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:
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3.9 Typical value conditions

Typical values assume you meet the following conditions (or other conditions as
specified):

Symbol Description Value Unit

TA Ambient temperature 25 °C

VDD 3.3 V supply voltage 3.3 V

Terminology and guidelines
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Symbol Description Min. Max. Unit

IDD Digital supply current — 155 mA

VDIO Digital input voltage (except RESET, EXTAL, and XTAL) –0.3 VDD + 0.3 V

VAIO Analog1, RESET, EXTAL, and XTAL input voltage –0.3 VDD + 0.3 V

ID Maximum current single pin limit (applies to all port pins) –25 25 mA

VDDA Analog supply voltage VDD – 0.3 VDD + 0.3 V

VUSB_DP USB_DP input voltage –0.3 3.63 V

VUSB_DM USB_DM input voltage –0.3 3.63 V

VREGIN USB regulator input –0.3 6.0 V

VBAT RTC battery supply voltage –0.3 3.8 V

1. Analog pins are defined as pins that do not have an associated general purpose I/O port function.

5 General

5.1 AC electrical characteristics

Unless otherwise specified, propagation delays are measured from the 50% to the 50%
point, and rise and fall times are measured at the 20% and 80% points, as shown in the
following figure.

Figure 1. Input signal measurement reference

All digital I/O switching characteristics assume:
1. output pins

• have CL=30pF loads,
• are configured for fast slew rate (PORTx_PCRn[SRE]=0), and
• are configured for high drive strength (PORTx_PCRn[DSE]=1)

2. input pins
• have their passive filter disabled (PORTx_PCRn[PFE]=0)

General
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Table 6. Power consumption operating behaviors (continued)

Symbol Description Min. Typ. Max. Unit Notes

IDD_VLPR Very-low-power run mode current at 3.0 V — all
peripheral clocks disabled

— 867 — μA 6

IDD_VLPR Very-low-power run mode current at 3.0 V — all
peripheral clocks enabled

— 1.1 — mA 7

IDD_VLPW Very-low-power wait mode current at 3.0 V — 509 — μA 8

IDD_STOP Stop mode current at 3.0 V

• @ –40 to 25°C

• @ 70°C

• @ 105°C

—

—

—

310

384

629

426

458

1100

μA

μA

μA

IDD_VLPS Very-low-power stop mode current at 3.0 V

• @ –40 to 25°C

• @ 70°C

• @ 105°C

—

—

—

3.5

20.7

85

22.6

52.9

220

μA

μA

μA

IDD_LLS Low leakage stop mode current at 3.0 V

• @ –40 to 25°C

• @ 70°C

• @ 105°C

—

—

—

2.1

7.7

32.2

3.7

43.1

68

μA

μA

μA

IDD_VLLS3 Very low-leakage stop mode 3 current at 3.0 V

• @ –40 to 25°C

• @ 70°C

• @ 105°C

—

—

—

1.5

4.8

20

2.9

22.5

37.8

μA

μA

μA

IDD_VLLS2 Very low-leakage stop mode 2 current at 3.0 V

• @ –40 to 25°C

• @ 70°C

• @ 105°C

—

—

—

1.4

4.1

17.3

2.8

19.2

32.4

μA

μA

μA

IDD_VLLS1 Very low-leakage stop mode 1 current at 3.0 V

• @ –40 to 25°C

• @ 70°C

• @ 105°C

—

—

—

0.678

2.8

13.6

1.3

13.6

24.5

μA

μA

μA

IDD_VLLS0 Very low-leakage stop mode 0 current at 3.0 V
with POR detect circuit enabled

• @ –40 to 25°C

• @ 70°C

• @ 105°C

—

—

—

0.367

2.4

13.2

1.0

13.3

24.1

μA

μA

μA

Table continues on the next page...
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• Code execution from flash with cache enabled
• For the ALLOFF curve, all peripheral clocks are disabled except FTFL

Figure 2. Run mode supply current vs. core frequency

General
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Figure 3. VLPR mode supply current vs. core frequency

5.2.6 EMC radiated emissions operating behaviors
Table 7. EMC radiated emissions operating behaviors for 64LQFP

Symbol Description Frequency
band (MHz)

Typ. Unit Notes

VRE1 Radiated emissions voltage, band 1 0.15–50 19 dBμV 1 , 2

VRE2 Radiated emissions voltage, band 2 50–150 21 dBμV

VRE3 Radiated emissions voltage, band 3 150–500 19 dBμV

VRE4 Radiated emissions voltage, band 4 500–1000 11 dBμV

VRE_IEC IEC level 0.15–1000 L — 2, 3

1. Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits - Measurement of
Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method. Measurements were made while the microcontroller was running basic application code. The reported

General
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emission level is the value of the maximum measured emission, rounded up to the next whole number, from among the
measured orientations in each frequency range.

2. VDD = 3.3 V, TA = 25 °C, fOSC = 12 MHz (crystal), fSYS = 48 MHz, fBUS = 48MHz
3. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband

TEM Cell Method

5.2.7 Designing with radiated emissions in mind

To find application notes that provide guidance on designing your system to minimize
interference from radiated emissions:

1. Go to http://www.freescale.com.
2. Perform a keyword search for “EMC design.”

5.2.8 Capacitance attributes
Table 8. Capacitance attributes

Symbol Description Min. Max. Unit

CIN_A Input capacitance: analog pins — 7 pF

CIN_D Input capacitance: digital pins — 7 pF

5.3 Switching specifications

5.3.1 Device clock specifications
Table 9. Device clock specifications

Symbol Description Min. Max. Unit Notes

Normal run mode

fSYS System and core clock — 50 MHz

fSYS_USB System and core clock when Full Speed USB in
operation

20 — MHz

fBUS Bus clock — 50 MHz

fFLASH Flash clock — 25 MHz

fLPTMR LPTMR clock — 25 MHz

VLPR mode1

fSYS System and core clock — 4 MHz

fBUS Bus clock — 4 MHz

Table continues on the next page...

General
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Table 10. General switching specifications (continued)

Symbol Description Min. Max. Unit Notes

Port rise and fall time (low drive strength)

• Slew disabled

• 1.71 ≤ VDD ≤ 2.7V

• 2.7 ≤ VDD ≤ 3.6V

• Slew enabled

• 1.71 ≤ VDD ≤ 2.7V

• 2.7 ≤ VDD ≤ 3.6V

 

 

—

—

 

—

—
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6

 

36

24

 

 

ns

ns

 

ns

ns

5

1. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or
may not be recognized. In Stop, VLPS, LLS, and VLLSx modes, the synchronizer is bypassed so shorter pulses can be
recognized in that case.

2. The greater synchronous and asynchronous timing must be met.
3. This is the minimum pulse width that is guaranteed to be recognized as a pin interrupt request in Stop, VLPS, LLS, and

VLLSx modes.
4. 75pF load
5. 15pF load

5.4 Thermal specifications

5.4.1 Thermal operating requirements
Table 11. Thermal operating requirements

Symbol Description Min. Max. Unit

TJ Die junction temperature –40 125 °C

TA Ambient temperature –40 105 °C

5.4.2 Thermal attributes

Board type Symbol Description 64 MAPBGA 64 LQFP Unit Notes

Single-layer
(1s)

RθJA Thermal
resistance,
junction to
ambient (natural
convection)

107 65 °C/W 1, 2

Four-layer
(2s2p)

RθJA Thermal
resistance,
junction to
ambient (natural
convection)

56 46 °C/W 1, 3

Table continues on the next page...
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Board type Symbol Description 64 MAPBGA 64 LQFP Unit Notes

Single-layer
(1s)

RθJMA Thermal
resistance,
junction to
ambient (200 ft./
min. air speed)

90 53 °C/W 1,3

Four-layer
(2s2p)

RθJMA Thermal
resistance,
junction to
ambient (200 ft./
min. air speed)

51 40 °C/W ,

— RθJB Thermal
resistance,
junction to
board

31 28 °C/W 5

— RθJC Thermal
resistance,
junction to case

31 15 °C/W 6

— ΨJT Thermal
characterization
parameter,
junction to
package top
outside center
(natural
convection)

6 3 °C/W 7

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board
thermal resistance.

2. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions—Natural Convection (Still Air) with the single layer board horizontal. For the LQFP, the board meets the
JESD51-3 specification. For the MAPBGA, the board meets the JESD51-9 specification.

3. Determined according to JEDEC Standard JESD51-6, Integrated Circuits Thermal Test Method Environmental
Conditions—Forced Convection (Moving Air) with the board horizontal.

5. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions—Junction-to-Board. Board temperature is measured on the top surface of the board near the package.

6. Determined according to Method 1012.1 of MIL-STD 883, Test Method Standard, Microcircuits, with the cold plate
temperature used for the case temperature. The value includes the thermal resistance of the interface material
between the top of the package and the cold plate.

7. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions—Natural Convection (Still Air).

6 Peripheral operating requirements and behaviors

6.1 Core modules

Peripheral operating requirements and behaviors
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Table 13. MCG specifications (continued)

Symbol Description Min. Typ. Max. Unit Notes

ffll_ref FLL reference frequency range 31.25 — 39.0625 kHz

fdco DCO output
frequency range

Low range (DRS=00)

640 × ffll_ref

20 20.97 25 MHz 2, 3

Mid range (DRS=01)

1280 × ffll_ref

40 41.94 50 MHz

Mid-high range (DRS=10)

1920 × ffll_ref

60 62.91 75 MHz

High range (DRS=11)

2560 × ffll_ref

80 83.89 100 MHz

fdco_t_DMX3

2

DCO output
frequency

Low range (DRS=00)

732 × ffll_ref

— 23.99 — MHz 4, 5

Mid range (DRS=01)

1464 × ffll_ref

— 47.97 — MHz

Mid-high range (DRS=10)

2197 × ffll_ref

— 71.99 — MHz

High range (DRS=11)

2929 × ffll_ref

— 95.98 — MHz

Jcyc_fll FLL period jitter

• fVCO = 48 MHz
• fVCO = 98 MHz

—

—

180

150

—

—

ps

tfll_acquire FLL target frequency acquisition time — — 1 ms 6

PLL

fvco VCO operating frequency 48.0 — 100 MHz

Ipll PLL operating current
• PLL @ 96 MHz (fosc_hi_1 = 8 MHz, fpll_ref =

2 MHz, VDIV multiplier = 48)

— 1060 — µA
7

Ipll PLL operating current
• PLL @ 48 MHz (fosc_hi_1 = 8 MHz, fpll_ref =

2 MHz, VDIV multiplier = 24)

— 600 — µA
7

fpll_ref PLL reference frequency range 2.0 — 4.0 MHz

Jcyc_pll PLL period jitter (RMS)

• fvco = 48 MHz

• fvco = 100 MHz

 

—

—

 

120

50

 

—

—

 

ps

ps

8

Table continues on the next page...
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• EEPROM — allocated FlexNVM based on DEPART; entered with the Program
Partition command

• EEESIZE — allocated FlexRAM based on DEPART; entered with the Program
Partition command

• Write_efficiency —
• 0.25 for 8-bit writes to FlexRAM
• 0.50 for 16-bit or 32-bit writes to FlexRAM

• nnvmcycd — data flash cycling endurance (the following graph assumes 10,000
cycles)

Figure 8. EEPROM backup writes to FlexRAM

6.4.2 EzPort Switching Specifications
Table 22. EzPort switching specifications

Num Description Min. Max. Unit

Operating voltage 1.71 3.6 V

Table continues on the next page...
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6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 23 and Table 24 are achievable on the
differential pins ADCx_DP0, ADCx_DM0.

All other ADC channels meet the 13-bit differential/12-bit single-ended accuracy
specifications.

6.6.1.1 16-bit ADC operating conditions
Table 23. 16-bit ADC operating conditions

Symbol Description Conditions Min. Typ.1 Max. Unit Notes

VDDA Supply voltage Absolute 1.71 — 3.6 V

ΔVDDA Supply voltage Delta to VDD (VDD-
VDDA)

-100 0 +100 mV 2

ΔVSSA Ground voltage Delta to VSS (VSS-
VSSA)

-100 0 +100 mV 2

VREFH ADC reference
voltage high

1.13 VDDA VDDA V

VREFL Reference
voltage low

VSSA VSSA VSSA V

VADIN Input voltage VREFL — VREFH V

CADIN Input
capacitance

• 16 bit modes

• 8/10/12 bit
modes

—

—

8

4

10

5

pF

RADIN Input resistance — 2 5 kΩ

RAS Analog source
resistance

13/12 bit modes

fADCK < 4MHz

  

—

 

—

 

 

5

 

  

kΩ

3

fADCK ADC conversion
clock frequency

≤ 13 bit modes  

1.0

 

—

 

18.0

 

MHz

4

fADCK ADC conversion
clock frequency

16 bit modes  

2.0

 

—

 

12.0

 

MHz

4

Crate ADC conversion
rate

≤ 13 bit modes

No ADC hardware
averaging

Continuous
conversions enabled,
subsequent conversion
time

 

20.000

 

—

 

818.330

 

Ksps

5

Table continues on the next page...
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Table 24. 16-bit ADC characteristics (VREFH = VDDA, VREFL = VSSA) (continued)

Symbol Description Conditions1 Min. Typ.2 Max. Unit Notes

fADACK

ADC
asynchronous
clock source

• ADLPC=1, ADHSC=0

• ADLPC=1, ADHSC=1

• ADLPC=0, ADHSC=0

• ADLPC=0, ADHSC=1

1.2

3.0

2.4

4.4

2.4

4.0

5.2

6.2

3.9

7.3

6.1

9.5

MHz

MHz

MHz

MHz

tADACK = 1/
fADACK

Sample Time See Reference Manual chapter for sample times

TUE Total unadjusted
error

• 12 bit modes

• <12 bit modes

—

—

±4

±1.4

±6.8

±2.1

LSB4 5

DNL Differential non-
linearity

• 12 bit modes

 

• <12 bit modes

—

 

—

±0.7

 

±0.2

-1.1 to
+1.9

-0.3 to 0.5

LSB4 5

INL Integral non-
linearity

• 12 bit modes

 

• <12 bit modes

—

 

—

±1.0

 

±0.5

-2.7 to
+1.9

-0.7 to
+0.5

LSB4 5

EFS Full-scale error • 12 bit modes

• <12 bit modes

—

—

-4

-1.4

-5.4

-1.8

LSB4 VADIN =
VDDA

5

EQ Quantization
error

• 16 bit modes

• ≤13 bit modes

—

—

-1 to 0

—

—

±0.5

LSB4

ENOB Effective number
of bits

16 bit differential mode

• Avg=32

• Avg=4

16 bit single-ended mode

• Avg=32

• Avg=4

 

12.8

11.9

 

 

12.2

11.4

 

14.5

13.8

 

 

13.9

13.1

 

—

—

 

 

—

—

 

bits

bits

 

 

bits

bits

6

SINAD
Signal-to-noise
plus distortion

See ENOB
6.02 × ENOB + 1.76 dB

THD Total harmonic
distortion

16 bit differential mode

• Avg=32

16 bit single-ended mode

• Avg=32

 

—

 

—

 

–94

 

-85

 

—

 

—

 

dB

 

dB

7

Table continues on the next page...
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Figure 11. Typical ENOB vs. ADC_CLK for 16-bit differential mode

Figure 12. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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Figure 14. Typical hysteresis vs. Vin level (VDD=3.3V, PMODE=1)

6.6.3 Voltage reference electrical specifications

Table 26. VREF full-range operating requirements

Symbol Description Min. Max. Unit Notes

VDDA Supply voltage 1.71 3.6 V

TA Temperature −40 105 °C

CL Output load capacitance 100 nF 1, 2

1. CL must be connected to VREF_OUT if the VREF_OUT functionality is being used for either an internal or external
reference.

2. The load capacitance should not exceed +/-25% of the nominal specified CL value over the operating temperature range of
the device.

Table 27. VREF full-range operating behaviors

Symbol Description Min. Typ. Max. Unit Notes

Vout Voltage reference output with factory trim at
nominal VDDA and temperature=25C

1.1915 1.195 1.1977 V

Table continues on the next page...
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Table 40. TSI electrical specifications (continued)

Symbol Description Min. Typ. Max. Unit Notes

TCon20 Response time @ 20 pF 8 15 25 μs 12

ITSI_RUN Current added in run mode — 55 — μA

ITSI_LP Low power mode current adder — 1.3 2.5 μA 13

1. The TSI module is functional with capacitance values outside this range. However, optimal performance is not guaranteed.
2. Fixed external capacitance of 20 pF.
3. REFCHRG = 2, EXTCHRG=0.
4. REFCHRG = 0, EXTCHRG = 10.
5. VDD = 3.0 V.
6. The programmable current source value is generated by multiplying the SCANC[REFCHRG] value and the base current.
7. The programmable current source value is generated by multiplying the SCANC[EXTCHRG] value and the base current.
8. Measured with a 5 pF electrode, reference oscillator frequency of 10 MHz, PS = 128, NSCN = 8; Iext = 16.
9. Measured with a 20 pF electrode, reference oscillator frequency of 10 MHz, PS = 128, NSCN = 2; Iext = 16.
10. Measured with a 20 pF electrode, reference oscillator frequency of 10 MHz, PS = 16, NSCN = 3; Iext = 16.
11. Sensitivity defines the minimum capacitance change when a single count from the TSI module changes. Sensitivity

depends on the configuration used. The documented values are provided as examples calculated for a specific
configuration of operating conditions using the following equation: (Cref * Iext)/( Iref * PS * NSCN)

The typical value is calculated with the following configuration:

Iext = 6 μA (EXTCHRG = 2), PS = 128, NSCN = 2, Iref = 16 μA (REFCHRG = 7), Cref = 1.0 pF

The minimum value is calculated with the following configuration:

Iext = 2 μA (EXTCHRG = 0), PS = 128, NSCN = 32, Iref = 32 μA (REFCHRG = 15), Cref = 0.5 pF

The highest possible sensitivity is the minimum value because it represents the smallest possible capacitance that can be
measured by a single count.

12. Time to do one complete measurement of the electrode. Sensitivity resolution of 0.0133 pF, PS = 0, NSCN = 0, 1
electrode, EXTCHRG = 7.

13. REFCHRG=0, EXTCHRG=4, PS=7, NSCN=0F, LPSCNITV=F, LPO is selected (1 kHz), and fixed external capacitance of
20 pF. Data is captured with an average of 7 periods window.

7 Dimensions

7.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

To find a package drawing, go to http://www.freescale.com and perform a keyword
search for the drawing’s document number:

If you want the drawing for this package Then use this document number

64-pin LQFP 98ASS23234W

64-pin MAPBGA 98ASA00420D

Dimensions
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8 Pinout

8.1 K20 Signal Multiplexing and Pin Assignments

The following table shows the signals available on each pin and the locations of these
pins on the devices supported by this document. The Port Control Module is responsible
for selecting which ALT functionality is available on each pin.

64
MAP
BGA

64
LQFP

Pin Name Default ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort

A1 1 PTE0 DISABLED PTE0 UART1_TX RTC_CLKOUT

B1 2 PTE1/
LLWU_P0

DISABLED PTE1/
LLWU_P0

UART1_RX

C5 3 VDD VDD VDD

C4 4 VSS VSS VSS

E1 5 USB0_DP USB0_DP USB0_DP

D1 6 USB0_DM USB0_DM USB0_DM

E2 7 VOUT33 VOUT33 VOUT33

D2 8 VREGIN VREGIN VREGIN

G1 9 ADC0_DP0 ADC0_DP0 ADC0_DP0

F1 10 ADC0_DM0 ADC0_DM0 ADC0_DM0

G2 11 ADC0_DP3 ADC0_DP3 ADC0_DP3

F2 12 ADC0_DM3 ADC0_DM3 ADC0_DM3

F4 13 VDDA VDDA VDDA

G4 14 VREFH VREFH VREFH

G3 15 VREFL VREFL VREFL

F3 16 VSSA VSSA VSSA

H1 17 VREF_OUT/
CMP1_IN5/
CMP0_IN5

VREF_OUT/
CMP1_IN5/
CMP0_IN5

VREF_OUT/
CMP1_IN5/
CMP0_IN5

H2 18 CMP1_IN3/
ADC0_SE23

CMP1_IN3/
ADC0_SE23

CMP1_IN3/
ADC0_SE23

H3 19 XTAL32 XTAL32 XTAL32

H4 20 EXTAL32 EXTAL32 EXTAL32

H5 21 VBAT VBAT VBAT

D3 22 PTA0 JTAG_TCLK/
SWD_CLK/
EZP_CLK

TSI0_CH1 PTA0 UART0_CTS_
b/
UART0_COL_
b

FTM0_CH5 JTAG_TCLK/
SWD_CLK

EZP_CLK

D4 23 PTA1 JTAG_TDI/
EZP_DI

TSI0_CH2 PTA1 UART0_RX FTM0_CH6 JTAG_TDI EZP_DI

Pinout
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